The effects of temperature, time and deformation on the mechanical properties and microstructural stability of IN 718 are considered.
Introduction Alloy
In 718 is and has been widely used as a disk material in modern jet engines.
In this application it experiences temperatures up to 650 C, high stresses and strains in both the bore and dovetail regions and aggressive environments that include.
The alloy generally possesses good creep, low cycle fatigue (LCF), and fatigue crack propagation (FCP) properties. The physical metallurgy of this system has been discussed extensively in this conference proceedings; the principal phases present in IN 718 are:
1.
An FCC (7) matrix 2.
A strengthening precipitate 7" with the matrix.
(DC22) which is coherent 3. The 7' precipitate (L,2) which is found in conventional Ni-base alloys. 4 .
The S phase which like y" has an ideal composition of Ni;Nb but which has an orthorhombic crystal structure. 6 phase occurs in either a blocky grain boundary constituent or as Widmanstatten plates in the matrix. 5 .
MC carbides, which may be present in the matrix and along grain boundaries. 6 In both air and He voids were observed to form and cracking was transgranular indicating that the same creep damage mechanism was operative.
The authors drew the conclusion that the effect of the environment could be to accelerate the rate of cavity formation although the mechanism by which this could occur was not specified. As stated earlier, the precise mechanism of such attack and degradation is only poorly understood.
It has been hypothesized that oxidation in IN 718 may occur in a two stage process (13 I. In the first stage an oxide of the form a spine1 (NiFeO) is produced which is not very protective.
In the second stage the more protective Cr203. Such a mechanism has been used to explain why FCP occurred below the threshold at 65OC for short hold times ("30s) and also why there was saturation of this effect at longer hold times (^loOOs) corresponding to the formation of the Cr-rich oxide. 
